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DETAILED ACTION 

1. Claims 1-5 1 have been presented for examination. 

Information Disc losure Statement 

2. The information disclosure statement (IDS) submitted on 27 January 2004 is in compliance with 
the provisions of 37 CFR 1 .97. Accordingly, the Examiner has considered the IDS as to the merits. 

Claim Rejections - 35 (JSC S 1 01 
35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition 
of matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

MPEP 2106 recites: 

The claimed invention as a whole must accomplish a practical application. That is, it must 
produce a "useful, concrete and tangible result" State Street 149 F.3d at 1373, 47 USPQ2d at 1601-02. A 
process that consists solely of the manipulation of an abstract idea is not concrete or tangibles. See In re 
Warmerdam, 33 F.3d 1354, 1360, 31 USPQ2d 1754, 1759 (Fed.Cir. 1994). See also Schrader, 22 F.3d at 
295, 30 USPQ2d at 1459. 

3. Claims 1-51 are rejected because the claimed invention is directed to non-statutory subject 
matter. 

i) Regarding Claims 1-51, the Examiner asserts that the current state of the claim language 
is such that a reasonable interpretation of the claims would not result in any useful, concrete or tangible 
result. The Examiner asserts that the claims do not indicate if the methods or apparatus are tangible 
methods or apparatus utilizing hardware, instead of an arrangement of software lacking tangible 
embodiment. 
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ii) Regarding Claims 3rf-5 1, the claim recites a computer program. It should be noted that 
code (i.e., a computer software program) does not do anything per se. Instead, it is the code stored on a 
computer that, when executed, instructs the computer to perform various functions. The following claim is 
a generic example of a proper computer program product claim; 

A computer program product embodied on a computer-readable medium and comprising code 
that, when executed, causes a computer to perform the following: 

Function A 
Function B 
Function C, etc... 

All Claims dependent upon a rejected a rejected base claim are rejected by virtue of their 
dependency. 

Claim Rejections - 35 USC S 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis 
for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), 
by another filed in the United States before the invention by the applicant for patent or (2) a 
patent granted on an application for patent by another filed in the United States before the 
invention by the applicant for patent, except that an international application filed under the treaty 
defined in section 351(a) shall have the effects for purposes of this subsection of an application 
filed in the United States only if the international application designated the United States and 
was published under Article 21(2) of such treaty in the English language. 

4. Claims 1-51 are rejected under 35 U.S.C. 102(e) as being clearly anticipated by Rajsuman et 

al. "Method and Apparatus for SOC Design Validation", U.S. Patent No. 6,678,645, hereafter 

referred to as Rajsuman. 



Regarding Claim 1: 
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Rajsuman discloses Apparatus for performing a sequence of verification tests to perform 
hardware and software co-verification on a system under verification, comprising: 

a plurality of signal interface controllers operable to be coupled to said system under verification, 
each signal interface controller being operable to perform one or more test actions transferring at least one 
of one or more stimulus signals and one or more response signals between a corresponding portion of the 
system under verification and said signal interface controller during performance of said sequence of 
verification tests; (Column 5, Lines 43-44. Figure 5) 

a debugger operable to control operation of a processing unit associated with the system under 
verification, the processing unit being operable to execute software routines; (Column 11, Lines 53-63. 
Figure 5) 

a debugger signal interface controller operable to interface with the debugger and to perform one 
or more test actions transferring at least one of one or more stimulus signals and one or more response 
signals between the debugger and said debugger signal interface controller during performance of said 
sequence of verification tests; (Column 11, Lines 53-63. Figure 5) 

and a test manager coupled to said plurality of signal interface controllers and the debugger signal 
interface controller and operable to transfer test controlling messages to said plurality of signal interface 
controllers and the debugger signal interface controller identifying the test actions to be performed; 
(Column 5, Lines 32-34. Figure 5) 

the test manager being operable to control the operation of the processing unit via the debugger 
signal interface controller and the debugger in order to co-ordinate the execution of said software routines 
with the sequence of verification tests. (Column 5, Lines 41-48. Figure 5) 



Regarding Claim 2: 
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Rajsuman discloses Apparatus as claimed in claim 1, further comprising a memory in which the 
software routines are stored, the debugger signal interface controller being provided with an address 
indication identifying the addresses of the software routines within the memory, upon receipt of a test 
controlling message from the test manager, the debugger signal interface controller being operable to 
generate a corresponding test action with reference to the address indication. (Column 11, Lines 53-63. 
Figure 5) 

Regarding Claim 3: 

Rajsuman discloses Apparatus as claimed in claim 2, further comprising a status memory operable to 
store status data, the processing unit being operable to execute monitoring code to monitor the status data 
in order to identify any changes to the status data and to then execute at least one of said software routines 
as identified by the change in status data, the corresponding test action being arranged to cause updated 
status data identifying a corresponding one of said software routines to be stored in the status memory 
under the control of the debugger. (Column 11, Lines 53-63. Figure 5) 

Regarding Claim 4: 

Rajsuman discloses Apparatus as claimed in claim 3, wherein the debugger is operable to cause the 
processing unit to store the updated status data in the status memory, whereafter the processing unit 
reverts to executing the monitoring code. (Column 11, Lines 53-63. Figure 5) 

Regarding Claim 5: 

Rajsuman discloses Apparatus as claimed in claim 2, wherein the processing unit has a plurality of 
registers associated therewith, and the corresponding test action is arranged to cause data in a selected 
register of said plurality of registers to be updated under the control of the debugger, such that the 
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processing unit will then execute a corresponding one of said software routines. (Column 5, Lines 41-48. 
Figure 5) 

Regarding Claim 6: 

Rajsuman discloses Apparatus as claimed in claim 5, wherein the selected register is operable to store a 
program counter value and the corresponding test action is arranged to cause the program counter value to 
be updated in order to cause the processing unit to branch to the corresponding one of said software 
routines. {Column 12, Lines 15-35) 

Regarding Claim 7: 

Rajsuman discloses Apparatus as claimed in claim 1, wherein upon execution of one of said software 
routines, the processing unit is operable to update status data indicative of whether the software routine 
completed successfully, the debugger signal interface controller being operable to perform a 
predetemmined test action in order to cause a breakpoint to be set by the debugger which is triggered 
when the processing unit performs said update of the status data. (Column 5, Lines 41-48. Figure 5) 

Regarding Claim 8: 

Rajsuman discloses Apparatus as claimed in claim 7, wherein the debugger is operable to issue a 
callback event to the debugger signal interface controller upon triggering of the breakpoint. (Column 12, 
Lines 15-35) 

Regarding Claim 9: 

Rajsuman discloses Apparatus as claimed in claim 1, wherein said stimulus and/or response signals are 
transferred between the debugger signal interface controller and the debugger using Application 
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Programming Interface (API) calls. (Column 12, Lines 8-14) 
Regarding Claim 10: 

Rajsuman discloses Apparatus as claimed in claim 2, wherein at least one of the software routines is 
written into the memory via the debugger under the control of the debugger signal interface controller. 
(Column 5, Lines 41-48. Figure 5) 

Regarding Claim 11: 

Rajsuman discloses Apparatus as claimed in claim 1, wherein multiple processing units are provided, 
and a corresponding multiple of debugger signal interface controllers are provided, each debugger signal 
interface controller communicating with the same debugger to cause their respective test actions to be 
performed. (Column 5, Lines 41-48. Figure 5) 

Regarding Claim 12: 

Rajsuman discloses Apparatus as claimed in claim 1, wherein the timing of the execution of said 
software routines is coordinated with the sequence of verification tests. (Column 5, Lines 41-48. Figure 
5) 

Regarding Claim 13: 

Rajsuman discloses Apparatus as claimed in claim 1, wherein the system under verification comprises a 
plurality of components, each signal interface controller being associated with one of said components. 
(Column 5, Lines 41-48. Figure 5) 



Regarding Claim 14: 
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Rajsuman discloses Apparatus as claimed in claim 13, wherein the processing unit forms one of the 
components of the system under verification. (Column 5, Lines 41-48. Figure 5) 

Regarding Claim 15: 

Rajsuman discloses Apparatus as claimed in claim 1, further comprising the processing unit, the 
processing unit being provided externally to the system under verification. (Column 5, Lines 41-48. 
Figure 5) 

Regarding Claim 16: 

Rajsuman discloses Apparatus as claimed in claim 1, wherein the processing unit comprises a 
representation of a processor on which the software routines are intended to be executed. (Column 5, 
Lines 41-48. Figure 5) 

Regarding Claim 17: 

Rajsuman discloses Apparatus as claimed in claim 1, wherein the system under verification comprises a 
hardware simulator responsive to said one or more stimulus signals to generate said one or more response 
signals simulating a response of a data processing apparatus to said one or more stimulus signals if 
applied to said data processing apparatus. (Column 5, Lines 41-48. Figure 5) 

Regarding Claim 18: 

Rajsuman discloses A method of performing a sequence of verification tests to perform 
hardware and software co-verification on a system under verification, comprising the steps of: 

performing in each of a plurality of signal interface controllers coupled to said system under 
verification one or more test actions transferring at least one of one or more stimulus signals and one or 
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more response signals between a corresponding portion of the system under verification and said signal 
interface controller during performance of said sequence of verification tests; (Column 5, Lines 43-44. 
Figure 5) 

controlling via a debugger execution of software routines by a processing unit associated with the 
system under verification; (Column 11, Lines 53-63. Figure 5) 

performing in a debugger signal interface controller coupled with the debugger one or more test 
actions transferring at least one of one or more stimulus signals and one or more response signals between 
the debugger and said debugger signal interface controller during performance of said sequence of 
verification tests; (Column 11, Lines 53-63. Figure 5) 

and transferring test controlling messages from a test manager to said plurality of signal interface 
controllers and to the debugger signal interface controller, the test controlling messages identifying the 
test actions to be performed; (Column 5, Lines 32-34. Figure 5) 

whereby the test manager controls the operation of the processing unit via the debugger signal 
interface controller and the debugger in order to co-ordinate the execution of said software routines with 
the sequence of verification tests. (Column 5, Lines 41-48. Figure 5) 

Regarding Claim 19: 

Rajsuman discloses A method as claimed in claim 18, further comprising the steps of: 
storing the software routines in a memory; (Column 11, Lines 53-63. Figure 5) 
providing the debugger signal interface controller with an address indication identifying the 

addresses of the software routines within the memory; 

and upon receipt of a test controlling message from the test manager, generating in the debugger signal 
interface controller a corresponding test action with reference to the address indication. (Column 11, 
Lines 53-63. Figure 5) 
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Regarding Claim 20: 

Rajsuman discloses A method as claimed in claim 19, further comprising the steps of: 
storing status data in a status memory; (Column 11, Lines 53-63. Figure 5) 
executing on the processing unit monitoring code to monitor the status data in order to identify 
any changes to the status data and then executing at least one of said software routines as identified by the 
change in status data, the corresponding test action causing updated status data identifying a 
corresponding one of said software routines to be stored in the status memory under the control of the 
debugger. (Column 11, Lines 53-63. Figure 5) 

Regarding Claim 21: 

Rajsuman discloses A method as claimed in claim 20, further comprising the step of: causing the 
processing unit to store the updated status data in the status memory, whereafter the processing unit 
reverts to executing the monitoring code. (Column 11, Lines 53-63. Figure 5) 

Regarding Claim 22: 

Rajsuman discloses A method as claimed in claim 19, wherein the processing unit has a plurality of 
registers associated therewith, and the corresponding test action causes data in a selected register of said 
plurality of registers to be updated under the control of the debugger, such that the processing unit will 
then execute a corresponding one of said software routines. (Column 5, Lines 41-48. Figure 5) 

Regarding Claim 23: 

Rajsuman discloses A method as claimed in claim 22, wherein the selected register is operable to store a 
program counter value and the corresponding test action causes the program counter value to be updated 
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in order to cause the processing unit to branch to the corresponding one of said software routines. 
(Column 12, Lines 15-35) 

Regarding Claim 24: 

Rajsuman discloses A method as claimed in claim 18, further comprising the steps of: 

upon execution of one of said software routines, employing the processing unit to update status 

data indicative of whether the software routine completed successfully; (Column 5, Lines 41-48. Figure 

5) 

and causing the debugger signal interface controller to perform a predetermined test action in 
order to cause a breakpoint to be set by the debugger which is triggered when the processing unit 
performs said update of the status data. (Column 5, Lines 41-48. Figure 5) 

Regarding Claim 25: 

Rajsuman discloses A method as claimed in claim 24, wherein the debugger issues a callback event to 
the debugger signal interface controller upon triggering of the breakpoint. (Column 12, Lines 15-35) 

Regarding Claim 26: 

Rajsuman discloses A method as claimed in claim 18, wherein said stimulus and/or response signals are 
transferred between the debugger signal interface controller and the debugger using Application 
Programming Interface (API) calls. (Column 12, Lines 8-14) 

Regarding Claim 27: 

Rajsuman discloses A method as claimed in claim 19, further comprising the step of: writing at least one 
of the software routines into the memory via the debugger under the control of the debugger signal 
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interface controller. (Column 5, Lines 41-48. Figure 5) 
Regarding Claim 28: 

Rajsuman discloses A method as claimed in claim 18, wherein multiple processing units are provided, 
and a corresponding multiple of debugger signal interface controllers are provided, each debugger signal 
interface controller communicating with the same debugger to cause their respective test actions to be 
performed. (Column 5, Lines 41-48. Figure 5) 

Regarding Claim 29: 

Rajsuman discloses A method as claimed in claim 18, wherein the timing of the execution of said 
software routines is coordinated with the sequence of verification tests. (Column 5, Lines 41-48. Figure 
5) 

Regarding Claim 30: 

Rajsuman discloses A method as claimed in claim 18, wherein the system under verification comprises a 
plurality of components, each signal interface controller being associated with one of said components. 
(Column 5, Lines 41-48. Figure 5) 

Regarding Claim 31: 

Rajsuman discloses. A method as claimed in claim 30, wherein the processing unit forms one of the 
components of the system under verification. (Column 5, Lines 41-48. Figure 5) 



Regarding Claim 32: 
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Rajsuman discloses A method as claimed in claim 18, wherein the processing unit is provided externally 
to the system under verification. (Column 5, Lines 41-48. Figure 5) 

Regarding Claim 33: 

Rajsuman discloses A method as claimed in claim 1 8, wherein the processing unit comprises a 
representation of a processor on which the software routines are intended to be executed. (Column 5, 
Lines 41-48. Figure 5) 

Regarding Claim 34: 

Rajsuman discloses A method as claimed in claim 18, wherein the system under verification comprises a 
hardware simulator which in response to said one or more stimulus signals generates said one or more 
response signals simulating a response of a data processing apparatus to said one or more stimulus signals 
if applied to said data processing apparatus. (Column 5, Lines 41-48. Figure 5) 

Regarding Claim 35: 

Rajsuman discloses A computer program product for performing a sequence of verification tests 
to perform hardware and software co- verification on a system under verification, the computer program 
product comprising: 

a plurality of signal interface controller code blocks operable to be coupled to said system under 
verification, each signal interface controller code block being operable to perform one or more test actions 
transferring at least one of one or more stimulus signals and one or more response signals between a 
corresponding portion of the system under verification and said signal interface controller code block 
during performance of said sequence of verification tests (Column 5, Lines 43-44. Figure 5) ; 
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debugger code operable to control operation of a processing unit associated with the system under 
verification, the processing unit being operable to execute software routines; (Column 11, Lines 53-63. 
Figure 5) 

a debugger signal interface controller code block operable to interface with the debugger code 
and to perform one or more test actions transferring at least one of one or more stimulus signals and one 
or more response signals between the debugger code and said debugger signal interface controller code 
block during performance of said sequence of verification tests; (Column 11, Lines 53-63. Figure 5) 

and test manager code coupled to said plurality of signal interface controller code blocks and the 
debugger signal interface controller code block and operable to transfer test controlling messages to said 
plurality of signal interface controller code blocks and the debugger signal interface controller code block 
identifying the test actions to be performed; (Column 5, Lines 32-34. Figure 5) 

the test manager code being operable to control the operation of the processing unit via the 
debugger signal interface controller code block and the debugger code in order to co-ordinate the 
execution of said software routines with the sequence of verification tests. (Column 5, Lines 41-48. 
Figure 5) 

Regarding Claim 36: 

Rajsuman discloses A computer program product as claimed in claim 35, wherein the software routines 
are stored in a memory, the debugger signal interface controller code block being provided with an 
address indication identifying the addresses of the software routines within the memory, upon receipt of a 
test controlling message from the test manager code, the debugger signal interface controller code block 
being operable to generate a corresponding test action with reference to the address indication. (Column 
11, Lines 53-63. Figure 5) 
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Regarding Claim 37: 

Rajsuman discloses A computer program product as claimed in claim 36, wherein status data is stored in 
a status memory, the processing unit being operable to execute monitoring code to monitor the status data 
in order to identify any changes to the status data and to then execute at least one of said software routines 
as identified by the change in status data, the corresponding test action being arranged to cause updated 
status data identifying a corresponding one of said software routines to be stored in the status memory 
under the control of the debugger code. (Column 11, Lines 53-63. Figure 5) 

Regarding Claim 38: 

Rajsuman discloses A computer program product as claimed in claim 37, wherein the debugger code is 
operable to cause the processing unit to store the updated status data in the status memory, whereafter the 
processing unit reverts to executing the monitoring code. (Column 11, Lines 53-63. Figure 5) 

Regarding Claim 39: 

Rajsuman discloses A computer program product as claimed in claim 36, wherein the processing unit 
has a plurality of registers associated therewith, and the corresponding test action is arranged to cause 
data in a selected register of said plurality of registers to be updated under the control of the debugger 
code, such that the processing unit will then execute a corresponding one of said software routines. 
(Column 5, Lines 41-48. Figure 5) 

Regarding Claim 40: 

Rajsuman discloses A computer program product as claimed in claim 39, wherein the selected register is 
operable to store a program counter value and the corresponding test action is arranged to cause the 
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program counter value to be updated in order to cause the processing unit to branch to the corresponding 
one of said software routines. (Column 12, Lines 15-35) 

Regarding Claim 41: 

Rajsuman discloses A computer program product as claimed in claim 35, wherein upon execution of one 
of said software routines, the processing unit is operable to update status data indicative of whether the 
software routine completed successfully, the debugger signal interface controller code block being 
operable to perform a predetermined test action in order to cause a breakpoint to be set by the debugger 
code which is triggered when the processing unit performs said update of the status data. (Column 5, 
Lines 41-48. Figure 5) 

Regarding Claim 42: 

Rajsuman discloses A computer program product as claimed in claim 41, wherein the debugger code is 
operable to issue a callback event to the debugger signal interface controller code block upon triggering of 
the breakpoint. (Column 12, Lines 15-35) 

Regarding Claim 43: 

Rajsuman discloses A computer program product as claimed in claim 35, wherein said stimulus and/or 
response signals are transferred between the debugger signal interface controller code block and the 
debugger code using Application Programming Interface (API) calls. (Column 12, Lines 8-14) 

Regarding Claim 44: 

Rajsuman discloses A computer program product as claimed in claim 36, wherein at least one of the 
software routines is written into the memory via the debugger code under the control of the debugger 
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signal interface controller code block. (Column 5, Lines 41-48. Figure 5) 
Regarding Claim 45: 

Rajsuman discloses A computer program product as claimed in claim 35, wherein multiple processing 
units are provided, and a corresponding multiple of debugger signal interface controller code blocks are 
provided, each debugger signal interface controller code block communicating with the same debugger 
code to cause their respective test actions to be performed. (Column 5, Lines 41-48. Figure 5) 

Regarding Claim 46: 

Rajsuman discloses A computer program product as claimed in claim 35, wherein the timing of the 
execution of said software routines is co-ordinated with the sequence of verification tests. (Column 5, 
Lines 41-48. Figure 5) 

Regarding Claim 47: 

Rajsuman discloses A computer program product as claimed in claim 35, wherein the system under 
verification comprises a plurality of components, each signal interface controller code block being 
associated with one of said components. (Column 5, Lines 41-48. Figure 5) 

Regarding Claim 48: 

Rajsuman discloses A computer program product as claimed in claim 47, wherein the processing unit 
forms one of the components of the system under verification. (Column 5, Lines 41-48. Figure 5) 



Regarding Claim 49: 
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Rajsuman discloses A computer program product as claimed in claim 35, wherein the processing unit is 
provided externally to the system under verification. (Column 5, Lines 41-48. Figure 5) 

Regarding Claim 50: 

Rajsuman discloses A computer program product as claimed in claim 35, wherein the processing unit 
comprises a representation of a processor on which the software routines are intended to be executed. 
(Column 5, Lines 41-48. Figure 5) 

Regarding Claim 51: 

Rajsuman discloses A computer program product as claimed in claim 35, wherein the system 
under verification comprises hardware simulator code responsive to said one or more stimulus signals to 
generate said one or more response signals simulating a response of a data processing apparatus to said 
one or more stimulus signals if applied to said data processing apparatus. (Column 5, Lines 41-48. 
Figure 5) 

Conc lusion 

7. All Claims are rejected. 

8. Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Saif A. Alhija whose telephone number is (571) 272-8635. The examiner can normally be 
reached on M-F, 1 1:00-7:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Kamini Shah can be reached on (571) 272-2279. The fax phone number for the organization where this 
application or proceeding is assigned is (571) 273-8300. 
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Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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